No published study has been tracked to date on the physical activity (PA) and dietary habits (DH) of Filipino college students. Thus, this cross-sectional study aimed to determine (1) the prevalence of regular PA among college students in a Philippine setting and (2) the reasons for either adherence to PA or for being inactive, (3) to describe DH of the students, (4) to compare PA involvement and DH across year levels, and (5) to correlate PA and diet behaviors. Data were collected using a self-administered survey questionnaire. Results showed that only 32.8% of the 1,706 students in this study engaged in regular PA. There were greater proportions of inactivity at higher-year levels (62.5%, 66.5%, 76.5%, and 84.8% in the first, second, third and fourth year, respectively). The major reason for inactivity was lack of time, while the students' PA adherence was largely due to predisposing factors such as knowledge about PA, beliefs in benefits and enjoyment of PA, and confidence in performing physical activity. About one of every three students in each year level had below-average to poor dietary habits, meaning they seldom eat proper types of food. Findings of this study indicate the need for an intervention that will effectively increase regular PA and ensure proper food intake in the student population.
Introduction
College life can be stressful due to academic, financial and time-related issues, among others (Ross, Niebling, & Heckert, 1999; Misra & McKean, 2000; Misra & Castillo, 2004) . Because of various stressors, it is common to find college students developing unhealthy dietary habits and not being able to engage in regular physical activity (Racette, Deusinger, Strube, Highstein, & Deusinger, 2005) .
Sufficient "regular" PA for adults aged 18 to 65 years has been defined by the updated recommendation of the American College of Sports Medicine (ACSM) and the American Heart Association (AHA) as "moderate-intensity aerobic (endurance) physical activity for a minimum of 30 minutes on five days each week or vigorous-intensity aerobic physical activity for a minimum of 20 minutes on three days each week. Combinations of moderate-and vigorous-intensity activity can also be performed to meet this recommendation." (Haskell, et al., 2007) From 1985 to 2001, 19 primary studies were published on a total of 27 countries studied (Irwin, 2004) , which showed that college students were not physically active enough to gain health benefits. In a meta-analysis of college students' PA behaviors (Keating, Guan, Piñero, & Bridges, 2005) , it was found that approximately 40% to 50% of students do not participate in adequate volume of PA to accrue health benefits. More recent research studies have likewise shown that a considerable proportion of students are either not able to exercise regularly or are insufficiently physically active (Kilpatrick, Hebert, & Bartholomew, 2005; Racette, et al., 2005; Irwin, 2007; Pedišić, Rakovac, Bennie, Jurakić, & Bauman, 2014) .
Physical activity and obesity have known associations with diseases and, thus, have corresponding health care costs. In a study conducted in the U.S. by Pratt, Macera, and Wang (2000) , it was found out that higher direct medical costs were associated with physical inactivity. Similarly, in Canada, the economic burden of physical inactivity and obesity was found to be $5.3 billion and $4.3 billion, representing 2.6% and 2.2%, respectively, of the total health care costs in Canada (Katzmarzyk & Janssen, 2004) . These research findings lay emphasis on the significance of studies on physical inactivity and obesity in various populations.
Generally, people are either physically active or inactive due to predisposing, enabling and reinforcing factors. Predisposing factors are antecedents to behavioral change that provide motivation for a certain type of behavior. These are things that make one person more likely to engage in regular PA, such as knowledge about PA, belief in the benefits of and enjoyment in PA, and confidence in performing PA. Enabling factors are antecedents to behavioral change that allow a motivation to be realized. These are things that help one to carry out PA, such as good sport skills, ability to plan one's own PA program, access to a place and equipment for fitness activities, and time to do such activities. Reinforcing factors follow a type of behavior and provide continuing reward for sustaining that behavior. These are things that provide encouragement to adhere to maintain PA for a lifetime, such as the support of family, friends, teachers, and health care providers (Green & Iverson, 1982; Corbin, Lindsey, & Welk, 2000; Sharma & Romas, 2012) .
For college students, PA behaviors are influenced by the multifaceted interaction of motivations and self-regulatory skills along with the distinct social and physical environment encompassing college life. In a qualitative study by LaCaille, Dauner, Krambeer, and Pedersen (2011) , both male and female college students indicated motivation (predisposing factor), social support (reinforcing factor) and convenience and diversity of on-campus options (enabling factors) as the facilitating factors for exercise and lack of time due to the demands of college life as the primary hindering factor.
Since students get more occupied as they reach higher years in college, greater prevalence of inactivity may be expected among upper-year students. In relation to this, rates of inactivity have been found to increase by 3 to 8 percentage points per year during ages 15 to 18 (Caspersen, Pereira, & Curran, 2000) . Low PA has also been found to be associated with inappropriate dietary behavior (Pate, Heath, Dowda, & Trost, 1996) .
A myriad of studies have also shown that college students often have poor dietary habits (Haberman & Luffey, 1998; Anding, Suminski, & Boss, 2001; Huang, et al., 2003; Racette, et al., 2005; Brunt, Rhee, & Zhong, 2008; Al-Rethaiaa, Fahmy, & Al-Shwaiyat, 2010) . Unhealthy dietary and PA patterns of college students may have carryover effects in their adulthood, predisposing them to future health problems such as obesity, cardiovascular problems and a host of many other diseases (Calfas, Sallis, Lovato, & Campbell, 1994; Sparling & Snow, 2002; Racette, et al., 2005; Pritchard, Wilson, & Yamnitz, 2007) , so it is of utmost importance to adopt healthy dietary habits during the college life. In a study on obesity trends in the U.S. from 1991 to 2013, 40% of college-aged adults (ages 18-24) were classified as either overweight or obese, which marks the start of a trend towards larger percentages of overweight and obesity among adults in later stages of life. This trend suggests the necessity for interventions aimed at obesity-related behaviors among college-aged adults as a strategy for reducing rates and long-term health problems among adults (Harmon, Forthofer, Bantum, & Nigg, 2016) .
However, to the authors' best knowledge, no study on these health-related variables among Filipino college students has been published to date. Thus, this study aimed to determine the prevalence of regular PA among college students in a Philippine setting, to describe the type, duration, and frequency of activities they engage in and the reasons for either adherence to PA or for being inactive. Additionally, this study sought to describe dietary habits of the students, compare PA involvement and dietary habits across college year levels, and correlate PA and diet behaviors. This research also constitutes Phase 1 of a longitudinal study which tracks the diet and PA behaviors of Filipino students as they go through their college experience.
Methods

Participants
This is an analytic cross-sectional study. Data collection was conducted from January to March 2014 among the first to fourth year Filipino college students in a privately owned university in the Philippines. Total enumeration was attempted among the Filipino freshman students by administering the survey during Physical Education (PE) classes. This was done because the freshman data are crucial for a longitudinal study being conducted by the researchers on PA, dietary habits and body mass index of students in the same university.
A total of 1,568 first-year students responded, but only 1,121 completely and correctly accomplished questionnaires were included in the final analysis. The first-year students diagnosed with health conditions that prohibited PA were automatically excluded because such students were exempted from PE classes. Likewise, students who were players in the varsity teams of the university, and were thus expected to have regular PA, were not included as study participants.
On the other hand, cluster random sampling was done to obtain sophomore, junior and senior student-participants. The sampling frame consisted of the list of sections per degree program per year level. With a population size of 3,629 upper class persons, a sample size of 348 achieves 95% confidence and 5% maximum tolerable error in detecting a 50% prevalence of physical activity/inactivity. However, a sample size of 200 per year level (5 to 6 sections) was obtained to ensure that the minimum target of 348 would be achieved. The final numbers of participants with completely and correctly filled out questionnaires for sophomores, juniors and seniors were 188, 200, and 197, respectively. The demographic characteristics of the study participants are presented in Table 1 .
Measures
A self-administered questionnaire was the primary instrument used for collecting the data in this study. Part I of the questionnaire consisted of items on the students' basic characteristics, namely their age, gender, study course, year, and section. Body weight (BW) was measured by the researchers using Seca Clara 803 Digital Scale and body height (BH) was measured using Seca Body meter. Body mass index (BMI), which is the ratio of BW in kilograms to BH in meters squared, was computed and interpreted based on the recommendations for the appropriate BMI for Asian populations from the WHO Expert Consultation (2004) . In this study, BMI was determined for descriptive purposes only.
Part II consisted of items on the students' PA (e.g. whether students did engage in regular PA, with the term "regular" operationally defined as at least 150 minutes or 2.5 hours of moderate PA per week based on Haskell et al., 2007 ; the general and specific types of PA students participated in; frequency and duration of PAs, reasons for not engaging in PA, if any). Part III was the "Physical Activity Adherence Questionnaire" (PAAQ) by Williams (1993) which consisted of 12 statements with a 3-point response scale (very true=3, somewhat true=2, not true=1). The items of the PAAQ are presented in Table 6 . The first four statements are considered predisposing factors, the next four enabling factors and the last four reinforcing factors. Responses to the four items under each factor were summed and scores were interpreted as follows: 8 and below -adherence unlikely, 9 to 10 -good adherence, and 11 to 12 -adherence likely. An overall PA adherence score was also obtained by adding the three factors scores. This overall adherence score was interpreted as follows: 24 and below -adherence unlikely, 25 to 32 -good, and 33 to 36 -adherence likely. The overall Cronbach's alpha for the PAAQ was computed to be 0.846, indicating good internal consistency. Lastly, Part IV was the 25-item "Dietary Habits Questionnaire" (DHQ) by Corbin et al. (2000) . Some types of food in this questionnaire were localized to Philippine context. For all items, except for items 5, 7, 8, 9, 10, and 12, the options were arranged according to health value. The first option represented the most ideal choice, which was accorded a score of 4; the second option was the next most ideal choice, and this was accorded a score of 3, and so on. The total score was obtained for the DHQ by summing the responses to the 25 items after reverse scoring responses to items 5, 6, 7, 8, 9, 10, and 12. Responses to item 20 were scored as follows: skim or non-fat milk=4, whole milk=1, don't drink milk=0. The total score was then classified as poor (24 to 44), below average (45 to 59), about average (60 to 74), good (75 to 89), or excellent (90 to 100).
Since the researchers' institution did not yet have an accredited ethics review committee at the time of this study, formal ethical clearance was not sought. Nonetheless, the applicable principles outlined in the Declaration of Helsinki were conscientiously followed (World Medical Association, 2013). Prior to filling out the questionnaire, the students were informed about the objectives of the study and were assured of the confidentiality of their individual responses. They were also given instructions on how to fill out the questionnaire completely and truthfully. All participants signed a written informed consent form. For students below the age of 18 years, a written informed consent was obtained from the students and their parents or legal guardians.
Statistical analysis
To describe the prevalence of regular PA, the type, duration, and frequency of activities engaged in, the reasons for either adherence to PA or for being inactive, and the dietary habits of the students, frequency and percentage distributions of the categorical data were presented.
Quantitative data (total number of hours of PA per week and summated scale scores from the PAAQ and DHQ) were subjected to distribution normality test through Shapiro-Wilk tests which yielded p-values less than .05, indicating non-normal distribution. These non-normally distributed quantitative data were presented as median+inter-quartile range. Non-parametric tests were then performed on the said non-normally distributed data.
Chi-square (χ 2 ) test was used to compare responses of the physically active and inactive students to the PAAQ. Chi square (χ 2 ) test, along with Kruskal Wallis test, was also used to compare PA involvement and dietary habits, respectively, across year levels. Spearman rho (ρ) was used to determine correlation between PA and diet behaviors. P-values less than .05 were considered significant. All statistical computations were performed using Intercooled Stata, version 13 (StataIC 13).
Results
On the whole, 560 out of 1,706 study participants (32.8%) were found to engage in regular PA. This engagement in PA was found to be significantly associated with a year level with greater proportions of inactivity in higher year levels (62.5%, 66.5%, 76.5%, and 84.8% in the first, second, third, and fourth year, respectively; χ 2 =46.54, p<.01) ( Table 2 ). More students were found to be into PAs which were recreational as opposed to mandatory Physical Education (47.1% vs. 18.0%). About one third of the physically active participants performed both mandatory Physical Education and recreational activities. The most popular activities were: jogging / walking / cycling (70.4%) and ball games (50.7%) ( Table 3 ). The active participants' median duration of PAs per week was 3±3 hours (Table 4) . The primary reason for inactivity was lack of time (87.2%) ( Table 5) .
Majority of both physically active and inactive participants had a strong belief that PA was good for them, although the proportion with such belief among the active participants was statistically higher (87.3 vs. 79.2, χ 2 =17.08, p<.01). Additionally, a significantly higher proportion of physically active students expressed enjoyment in doing regular exer- (Table 6 ). Based on the foregoing, the predisposing, enabling and reinforcing factors were all found to be significantly associated with greater likelihood of engagement in PA (χ 2 =179.0, 219.6, and 76.1; for all three p<.01). Among the three determinants of PA adherence, students who regularly do their PAs were highest in predisposing factors (knowledge about PA, belief in the benefits of PA, enjoyment in doing PA, and confidence in PA abilities) ( Table 7) .
In terms of dietary habits, the participants generally often ate a wide variety of foods each day, selecting foods from each of the three basic food groups (Go, Grow, Glow Foods), foods that were high in dietary fiber (fruits and vegetables), and eggs or foods containing eggs (51.8%, 43.8%, and 45.8%, answered "frequently or often" to the said items, respectively). They also usually had at least two pieces of fresh fruit in their meals as well as dark green leafy vegetables such as malunggay (moringa) and pechay (pak choy), dark orange vegetables such as carrots, or deep yellow vegetables such as squash (41.8% and 43.0% answered "3 to 4 days per week" to the said items, respectively). They often kept the serving sizes fairly small (like the size of small matchbox) when they eat animal protein (pork, beef, and chicken) and eat whole wheat breads, cereals and other grain products (43.4% and 40.3% answered "3 to 4 days per week" to the said items, respectively). What they normally had on their sandwich is roast beef or peanut butter (33.7%) or tuna (31.8%) (Table 8) .
However, they also generally often ate foods that were high in refined sugar, such as common table sugar, candy, cakes and soft drinks / soda; ate at least one typical meal per day at a fast-food restaurant; ate a lot of highly processed packaged foods that contained numerous additives (bacon, longganisa, tocino, etc.); ate salty snacks, such as chips and other vending machine products; and add salt to meals (fish sauce, soy sauce and seasoning) (40.0%, 40.3%, 41.4%, 40.2% and 36.6% answered "frequently or often" to the said items, respectively). What they usually put on bread is butter (43.3%) and what they usually had for dessert or sweet snacks were ice cream or candy bar or sherbet or milk shake (44.8%). Also, their foods were normally cooked using vegetable oil (34.7%) ( Table 8) .
On the other hand, the participants generally seldom ate pasta as their main meal, legumes, hard cheeses, packaged luncheon meats and other processed meat in cans (51.9%, 44.4%, 45.6%, and 41.8%, answered sometimes or occasionally to the said items, respectively), vegetables in the cabbage family, such as broccoli, cauliflower, or lettuce, oat bran, oatmeal, or other oat products and they seldom drank milk (42.4%, 43.3%, and 31.8% answered 1 or 2 days per week to the said items, respectively). If they ever drank milk, they usually had whole milk instead of non-fat or skim milk (52.9%) ( Table 8) .
Based on the foregoing, only around 7.5% of the students can be said to have good to excellent dietary habits. Conversely, 34.0% of students were found to have below average to poor dietary habits (Table 9) . No significant differences in dietary habits were found across year levels (χ 2 =19.6, p>.05) (Table 10) .
Dietary habits were found to be positively correlated with PA behaviors (ρ=0.1501 to 0.2632, p<.01), indicating that college students with relatively better dietary habits also had higher PA involvement (Table 11) . Note. a -Predisposing factors -things that make one person more likely to engage in regular physical activity such as knowledge about, belief in the benefits and enjoyment of, and confidence on performing physical activity b -Enabling factors -things that help one to carry out physical activity such as good sport skills, ability to plan one's own physical activity program, access to a place and equipment for fitness activities and time to do such activities c -Reinforcing factors -things that provide encouragement to maintain physical activity for a lifetime such as the support of family, friends, teachers, and health care providers ** p<.01 
Discussion and conclusions
This study, which sought to determine the prevalence of regular PA among college students in a Philippine setting, revealed a very high proportion of physical inactivity among Filipino college students in the selected university, with greater proportions of inactivity in higher year levels. The major reason for inactivity was lack of time, while the students' PA adherence was largely due to predisposing factors. About one of every three students in each year level had below average to poor dietary habits.
Physical activity
The proportion of physically inactive Filipino students in this study was found to be 67.2%. This is higher than the prevalence of inactivity cited by Keating et al. (2005) in their meta-analysis, which made use of the same criterion for "regular" physical activity as the one used in this study. Their results showed that approximately 40% to 50% of students did not participate in enough PA to maintain and improve health. Similarly, the prevalence of insufficient PA in this study was higher than the 28.4% found among the Croatian students (Pedišić, et al., 2014) . However, PA in the latter study was measured using the International Physical Activity Questionnaire (IPAQ) which based the adequacy of PA on MET-hours per week.
Based on the ACSM / AHA recommendation, overall, 67% of the students in our study did not meet the recommended amount of PA per week. This is higher than the US data in 2005 (Haskell, et al., 2007) wherein the prevalence of adults (18 to 24 years of age) not meeting the recommendation was 40.4%. Similarly, in a systematic review by Irwin (2007) , more than one-half of college students in the United States and Canada were not active enough to gain health benefits. Internationally, the same is true, although Australian students appear to have the highest level of sufficient activity (at 60%). No data were found among Asian college students.
Greater proportions of inactivity were noted among students in higher year levels (62.5%, 66.5%, 76.5%, and 84.8% in the first, second, third and fourth year, respectively). This finding is consistent with that of Kristjansdottir and Vilhjalmsson (2001) wherein sedentary behavior was found to increase with age especially after early adolescence because PA was only attributed largely to compulsory Physical Education classes, suggesting that when there is no more mandatory Physical Education in the curriculum, many students do not engage anymore in voluntary physical activities. In the Philippines, Physical Education subjects are included in the college curricula in all courses only during the first and second years. Thus, in the upper year levels, due to the absence of a "required" physical education subject, coupled with a greater bulk of work needed for their major coursework, junior and senior college students become less physically active.
Similarly, Caspersen et al. (2000) noted that there is usually a decrease in PA levels between the ages of 15 to 18 years and this decrease is consistent up to 29 years of age. As the said authors explained, the decline in PA patterns could be discerned through simple observation where one is much more likely to find younger adolescents at playgrounds, playing their favorite sports, than older adolescents or young adults. The erosion of PA during young adulthood (ages 18-29) also represents the period of increasing assimilation into adult work and family roles. This is also true in the Philippine setting. This finding underscores the necessity for proper interventions for age groups 15 to 29 years.
Physical activity engagement is a complex behavior influenced by multiple factors within the environmental, social/cultural, and psychological/ cognitive domains (Sallis, Prochaska, & Taylor, 2000) . In this study, the major reason for inactivity was lack of time, while the students' PA adherence was largely due to predisposing factors. Allender, Cowburn, and Foster (2006) identified that weight management, social interaction and enjoyment were common reasons for the participation in sport and physical activity. Concerns about maintaining a slim body shape motivated participation among young girls.
Dietary habits
About one of every three students in each year level had below average to poor dietary habits. This finding is similar to the finding of other research studies: Al-Rethaiaa et al. (2010) indicated that irregular and infrequent meals together with low vegetables and fruits intake were the most common unhealthy dietary habits of college students. Similarly, in the study by Racette et al. (2005) , 70% of the college fresh persons had poor dietary habits (i.e., ate fewer than 5 fruits and vegetables daily, and more than 50% ate fried or high-fat fast foods at least 3 times during the previous week). Another study by Huang et al. (2003) found that more than 69% of the participants reported less than 5 servings of fruits and vegetables per day and more than 67% reported less than 20 g of fiber per day. Because of their schedule and the available food choices, college students may be eating the same foods day after day (Haberman & Luffey, 1998) . This is why college administrators should create health promotion and skill-building programs to improve students' diet variety (Brunt, et al., 2008) . Unfortunately, there is a lack of literature in the Philippine setting regarding adherence to dietary guidelines among Filipinos in any age group, which could have served as basis for programs on promoting a healthy diet. This is because of the complicated process of recording the actual quantity of food intake and converting them to equivalents of serving portions of common foods as stipulated in the Daily Nutritional Guide Pyramid for Filipinos ages 13 to 19 (Food and Nutrition Research Institute -Department of Science and Technology, 2000) .
Dietary habits and PA
In this study, dietary habits were found to be positively correlated with PA behaviors suggesting that college students who tend to eat healthier meals are also the ones who tend more to perform PA regularly. This finding is similar to that of Pate et al. (1996) .
In conclusion, this study serves as the fundamental first step for the development of effective health promotion interventions as it has provided evidence that a high percentage of the Filipino college students in the selected university are not meeting the requirements for PA and dietary intake. This underscores the need for measures that will effectively increase involvement in regular PA and proper food intake in the student population. Physical education pedagogy specialists, who are the ones who actually teach physical education courses, should work together with the college / university health officials to promote PA and proper food intake among college students.
To promote physical activity, we recommend the following: the administrators of the school should provide facilities, equipment and materials for PA of the students; they should offer variety of physical fitness programs for students to engage in; physical educators should motivate their students to engage themselves incessantly in any type of organized PA to lessen their exposure to sedentary lifestyle; and they should make the students become aware of their present physical status. Likewise, the school may require special courses in Physical Education during higher years as elective subjects so that the students will be provided with the opportunity to do PA.
To promote healthy dietary habits, the school canteen should only offer variety of healthy foods and drinks at affordable prices and conduct massive information campaigns on the "Daily Nutritional Guide Pyramid" by the FNRI.
Limitations
As in other studies on PA, the present research relied on self-reported PA due to the lack of devices such as accelerometers or pedometers in the study setting. On the other hand, dietary habits were not based on a food diary (which is a logbook of the actual foods taken and their corresponding number of servings), but on a one-time survey questionnaire administration that depended largely on the recall of foods usually consumed. Intensity of PA was also not considered. Only the amount of time spent in PA (volume) was asked because of the difficulty of determining the level of intensity of various activities. Moreover, the research design of the present study is only cross-sectional. A longitudinal study may be done in the future to track the actual changes in the students' physical activity, dietary habits and BMI as they progress in their college life. Experimental studies may also be done to test the effect of interventions such as an individual physical fitness plans on the said variables. Furthermore, a similar study may be conducted in a public university to improve generalizability of results.
